Oxygen free radicals and glutathione in hepatic ischemia/reperfusion injury.
Oxygen free radicals have been implicated as mediators of ischemia/reperfusion injury in a variety of organs. We investigated the role of oxidative injury and endogenous hepatic glutathione (GSH) in liver cell injury associated with complete hepatic ischemia and reperfusion. Forty-five minutes of complete hepatic ischemia followed by reperfusion caused an increase in serum GPT and a fall in hepatic GSH but no increase in hepatic lipid peroxidation products. Chemical depletion of hepatic GSH with diethyl maleate did not cause hepatocellular injury but augmented hepatic ischemia/reperfusion-induced SGPT release and promoted lipid peroxidation. Pretreatment with the selective, membrane-permeable oxygen radical scavenger dimethyl sulfoxide protected against the ischemia/reperfusion-induced drop in hepatic GSH but did not reduce SGPT release in normal rats. In rats sensitized to oxidative injury by depletion of endogenous GSH with diethyl maleate the oxygen radical scavenger protected against ischemia/reperfusion-induced lipid peroxidation and reduced the release of SGPT. These findings suggest that the rich hepatic supply with endogenous GSH has a crucial role in the protection against oxygen radical injury following short periods of total hepatic ischemia. Oxygen radical injury only occurs after depletion of these endogenous GSH stores.